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[tt*«l] fifi»&fcT, C :0.02~0.15%. Mn : 
0.4~ 2.0%. Si :0.80%KT, Al : 0.001~0.06 
%, Cr :0.60^^T> Cu : 1.5XETF. Ni : 3.0* 



*%«T. V:0.10%KT. Ti :0.10%«T, *<fctfC 
a :0.0050%KTT, £6l£Nb : 0.005 ~ 0.10 %, 
Mo :0.05~0.80%:fcJ;tfB : 0.0003~0.0030%©5£ 



0.15^ 5Nb+Mo+ 250B+ 3T i + 1.5V^ 1.2 



(1) 



k-s, mms.mvxm^.tt^m, 95ot^e>Ar 5 ^ 

[0 0 0 1] 

ammmzm?*. 

[0 0 0 2] 

[«£*©&«] ^ffl^fflV^cSB^MtCfe^T^^ 

#Jnfc>ofciI£. »©&£5:i;T©&S-fftfc*il$tt 

«»l~MS3;T©3$g-rftfc5§l36D3Sg*S 

k amro&tt&s^isso&flfft. «is* 

& m&m%\z&?Tft±2ii:ZZ\ttfBimT'$ > Z><D\z 
Mb, ^©SmwHllttCfggT&a-^^ft, 

XflJ-Br-f, 21000~21500kgf/mm 2 SflE©HK— 

AO«^B, ^©^©Jqt>S^|^(CMf^^iit@rH© 

b. *©&«&»< LTt>3&&a*fc<, tom&m<-&z 30 

S*#&V>©T*$. LfrU fcUffltf©^^*^ 
©Sil.htfT^nft, ffifflffl«©J;0-«©iJ^8fi 

[0 0 0 3] *<©^JRfc*^T. *©JMSaT+ , >i' 

s^m^st <iii>»aitoE?r^3!««*-p. uoo>|giMtt 

*[6|^Sffi©filS^-r. «*©»£*> (lll>(ft*|6j*t 290 
00 kgf/mm 2 T&igifflS^U <100>ftgJM#|fWtft/h 
© 13500 kgf/mm 2 T-$>5. 

[0004] mmmiii®.mtj.&mi£ikfr<br'%T*$ 

5«Srt©-t>^©lRl±*^ASt, 
#t&A©<m> SiilliTiSiiftlteJtt 

[0 0 0 5] 77y ha-;^ffl^TE 

jffif-5ii#©«tR©SKHW^^M©ffi3SI*j*K*V>Ttt, 
<lll> tt;WffliWfc&**£«**»*Stf5E:i 



112 <110> JS&tf&Z. Z\<Djj&*%m2-&ZZ.i:tfX' 
*ntf, JEEJi»KdKaiI"C**«*WC»LT<lll>* 

[0 0 0 6] coj^ttW^totfttTfe^if*©* 

nrVi-5. «Atf. *£lB58-14849*WH|fc:tt, C : 0. 

S i :0.01~ 1.0%OT. Mn : 0.3 ~ 2.0 
%, Al : 0.001 ~0.20%©ffllCT, S^KBEM©fSA r 

%«±©JEE®*ffVK ffi^ist:/ s KT©^Sff o 

7oo < cKT©as«T?fiiBi-r^ft^a^snT* 

0, ftBBBa 57-2837^*fcli, Ar a j£#780 
1C«T©»!fc*fU 780 tKTAr, j&^-tT 596.K 

1, An ^T5%7t£*©JKkmEE9g&. ftSHS© 2% 
£U©fcMEEi£ <h 1* £#&©fgHJirtt^;* *1T . 
^•5. ^WEiiXiSiCT?&MJEEjgffi3©7x7-f hffifi 
iWWDBBBtfcilfc'SjMSfcl/r. ft&W 62-4448^ 
ffllttt. Ad A«*KT 600ra±©JOE«HT?©JH 
«EET**MK60XfcU 450~ 720 < CT^I&5#i£© 

[0 0 0 7] cn60*9itt. ^mt>7x9-f US© 

T7, 7i7-f hWJBEKT©ft£l^©«il^ttS»jSa 
t5Ctl:iotV)5. UfrU It©7iM hie 
EMT»5?&fflJEE3i**5J:ft:5t8!fl;lxTU*5©t?tt 
«*»4S>Bt!40, *©*ft©B©H«Sa^ttJ*fifcJ: D 
>y>wa±ic#s LV»*^««3&J«*-r * z. bifi& 

left, «»«R«t**Tsfc»ni»3«ai!a:£tti6±»Ki 
©*a«**wtr*. cmic^b, an? 5-247530 & 

•KWftanfcWSItt. C:0.05%«T> Mn: 0.5% 
BUT. NbS0.01~0.07%^tf«lCT, JKkK©ftlJR& 
fttlKHTCBU. tt±tfJEEMBB5&iE«£ 950^^.*: 
U tt±tfffM&7il«£ (An + 100~Ar» -5 

o) <ct\sTmmzjsmr, izztt^ 
[0008] a±©j:5iccn*T©*wtt. ^rnt 

*D, «SWEMtttV^Ars j«filT©fflWrr©3MP 
X, S&ttAn ^KT©ffiffl^-C©linXIC!^WJ0X$ 
jD^fcfe©T*Sfc©, ^*iiM'N©affl«^L.<, 

[0 0 0 9] 
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CO 0 1 0] 

6 >^fC*5 J; EttintiljmX 

[0 0 11] ■€■©««, Nb. B*iIfMoftast> 

<UTt>*©«MW»ttTLT#fc. tCStf, 

se.tcNb, Mo£J:tfB©2S£U:*a[ 



* left: o it. 

[0 0 12] cn&©, EEffi^(6»Cjttft^|6|©^>^ 
*t|6l±b&ffl«0«^ffittSiH^5t, 112 (110) ft 

ft*tt««»ai/T*D, <ui>«M4MR«!)jBaiKA^rn 

ICAtofett Atttt*< E t&t>frotc. 
UNb, Mo*J:tfB©*&SHliiKJ:oT. An 
±Ot-Xft-f h«-C©EE@£-&fcl& **V»tt-t© 

[0013] Ens^*©, 

JO UD©^*©«9JS:^tB©*JS«©BI lC^-r*«, Nb©* 
fcfcfefc+afcflSlOLfcSStt. E@tt±tfiag£A r 

*#©H*. **Wil!l©7G*«^©»*&£ft*B© 

[0014] ^^©sgt-rs^sa. amw^tc 

T. C :0.02~0.15%, Mn : 0.4~ 2.0%, S i : 0. 
80%£TF, Al : 0.001~0.06%. Cu : 1.5XBTF. 
2!l Ni : 3.0%^T. Cr :0.60%£TF, V:0.10%fi* 
T. Ti :0.10%«T, fcitfCa :0.0050%ECFT» 
$e>«CNb : 0.005 ~ 0.10 %, Mo :0.05~0.80%£ 
.fctfB :0.0003~0.0030%©2a&U:££#U do 



0.15£ 5Nb+Mo+ 250B+ 3T i + 1.5VS 1.2 



(2) 



©IH©*«BET*fc50XBU:. Ar 3 ^*i«©^«JET 

[0015] co&sizisTnznrzmmt, mm. %t 30 
■fz>mmzm%Ttu& «tt©mtt&fli±3tt*i:ia* 

t < lc&I«r©«£. tttf£fttt£ttfliaJ!Ctt 
56©«©*fiJt»Iflf©«DErl^tKttBI«a<fttfllltt* 

[0 0 16] 

HPffl] &<a»*«fclXfijg*fl=©IS«l!4B*©t*0 40 
[0 0 17] (1) C 

C BMS&tfMff ©&«£*«-**« BWWJrMte** 
0.02%*SfPtt«|jStJtUT^®fr-5ift«& 
m&?ZZ\ti!>mL<, 0.15X*|tt*.S£*tt. 

©«Bi4*ii£TL.T<-5. LTcil^T, C^fTftteO. 02- 
0.15%tT5^ ^tTi!5-t>^S#5»C«C»« 
0.06%£iTF**S3;U>. 
[0 0 18] (2) S 1 50 



S i &m»*J:tf!MU:#©&«&fcWlrt-*. fcfc*U 

fe, ^-r«r«&»irr««^©tt«mDtt«^3«« 

©Tf«nrr *«^©^fJH40. WXSTFtr *. 
[0 0 19] (3) Mn 

MnttS CJ:*l»|IIIittte±tiMW«©fca6fc^rs 

*©wn«tt«©a«i^±j«»tA5 

>XStD-3t>tHPT*. *5Sflra4«ifi©J:3 
K 950"C*^Ars £©K©#|SJEET#*50%SU:£-r 
***. MnffldlfiSfftAri i*lTt5ffl'?, 
c©M©iaft«*»f*©fc , b^T*s. o.4%*#& 

©^*-cttiin6©»*i8«+»atonr, 2.0% 

©*T7» MnC^IB 0.8~ 2.0% if*. 
[0 0 2 0] (4) A 1 

a i \m±is.®ft*nzittoo+%u®mz&m<D7t : * 
■cabs. *©«r*«to.ooi %*ffi-v\mm*+fttts. 

0, 0.08X*tt*.T£*SU:*i. &8©l£» 8£«© 
Wtt*£fc3l*«©Tr#*KfcK tfc*»oT*©fr 

o.ooi~o.o8%cafflrs. 

[0 0 2 1] (5) Nb, MofcitfB, i&glCjSUTS 

cn6©7c*ttv»Tn"b«»©sMe«iei±a**«»tT 
&<, *«w©B«r**'\'>^*©i«!i±ftitEHa** 

[0 0 2 2] ftfcNb, Mo*«fci^B©37CjR«. ^© 
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6 



•9. NM4 0.005~0.10%. Mo«0.05~0.80%. -£L 
TB(40.0003~0.0030%, T$>-5. &?i:3?©;in5©J£ 

[0 0 2 3] T i *i<fctfVt>. »©iSS£±#S-&38& 
*a»*D. c*N&£fc©8£fc±*«ffl«<t#JB"C* 

•5. ^ne.©7C3HttNb. Mo43«fctfB©«£ 



* [0 0 2 4] TiS.ktfV©, j&&D©«)£fcfe#3-8-S 

fc»fca*i/V>^r*». ^E-n-^nT i ©$£ 0.005% 
«±, v©*§£o.oi%£un?a-5. ua»u t*%e>©7c 

£t>0. 10% *jBAT*»a*4 tffl«^-5-©S«eg©«9 

tt*»*<fcbT<40T?. »*rr*«#ttv>mt>o.ioss 

[0 0 2 5] BU©*>y*fl±fc*a&&57E»©-€-ft 
*ft©3ir«*Htt, ±IB©<!:*l9Tfe0. 

&&*U #7C*©^W-0^**f4*0 (1)5£©« 
[0 0 2 6] 



0.15^ 5Nb + Mo+ 250B+ 3T i + L5VS 1.2 



(1) 



£ ©iSTSfW 3 tt«ttra*tt©^*?tt&ftl©»ft«t 
^F+^TS0, C©ttBfcS*.Si3&*>8*fi»LTl/S: 

[0 0 2 7] (6) Cu, N i*J;yCr 

fc±Vi*i. aiEat»lirrSilttJ:t>T3MEttBtt© 29 

^?>*©i-<nfcati*«»T*cianfftt£&*. 
fcfc*b^j)D-rs*^©^#»«> -en-encuTi.50% 

KT, Cr-C0.60X&T, N i T3. OOXKTif'** 

t, ctt&©a*jfi*«&ft©&asiB«£ft&fc!)fB 

[0 0 2 8] (7) Ca 

Catt«SnLfc<Tt>«fclr»**, '>M##;*-B-£<!:8I*© 
AttjW»*n*©-c. iSHcfcOWiirr*. 

[0 0 2 9] EOgfiSlfSftftKB. 0.0002XEU: 50 

[0030] *np-r*»'&©a*Lv^#*tto.ooo2% 
sura* a*, awncwipf*ti»#*©fiT«iBv»T 

s. 

[0 0 3 1] (8) P. SfcitfN 

cn6©7c*nv»-fnt»*©^i»9^»B*T*o, * 
#**««©wtt**fcati:*©T*&»*ntfd>&v»K 

£J:V>. tH©fMtt»Uaacofcl»ffft*J:KSa:V» 40 
<BHtbTS*UV»©tt. P(40.03%«T. Sf40.02% 
£TF> ^l/TNKO.OlXKTTa*. 

[0 0 3 2] (9) !?*WB=&&# 
950r*6An j«*T©««*K:iStt**«JEET* 

i*. ±ec««i/&fl5*«j«*irr«i!©*!«»6©ir 

50«£l±^ST?aS. ftfc 850*C^SAra j£$-?©il 

*wra-5. £©»acT*©±i8Hia«*Tt*flMs 



[0 0 3 3] 950 , C£jg;L££EMfiST. 50%£U:©35 
«£ET**iia^>Tt)-V>^©lRl±*<#6n!ft^© 

5*©***«fcrmiSft!0«a^ia»fcaifTUTi/*tJ, ee 
3iiinxmss©sa3a**%<^?)&«)t#^.?.n-5. be 

&ffl©8Jtt-©JlJ?S&fl*(4. 9501C*>6Ari £$T?©il 

[0 0 3 4] *»«T***fMM&*©i!fc*V>Ttt, 
Ars J«*il©^«**&tt7i9'f h*ffl«©B=®JD 
Ittt , >y*©fl±K3Mfetofc^©'C. C©itS^T© 

TS#fc-r£i*»**©T?. BHM©®gTr©MS«cC 
*»*>t)fctbTt>. *©HDIfil4#<Tfc 5%STfT 
■5. 

[0 0 3 5] EEBft©*iJlfc:?V>T«i»fclR«L&V» 

&. £EM»«i«f'«SMia*-r5i:-rn«65o , cetT. 
-?£n« 3oo~ 50ffcniw«a*b^. 

[0 0 3 6] 

ma] 

&m&n: * 1 fcib#a«s^-r«Bs#A, b*^ 

OOX5^SfflK 950 , C«T©aa«8Hic*tt-5Sth 
EET**75XiU fjUbtfaK*XX.ttlClCftl:fflUE 
fciEt>fiS#T©ET¥£;Mr<l,TffigU lOmmJPIC 
tt±»ffc. JEJ^©ffi«l4»Sfcl^0t;/s©iftai8fg 
T&fWftfilLfc. £©*§£, An At3JEE9£©£#&tt 
*»6«l3ttT^1*n©lH'b«J 760'CTaofc. #>snfc 
MtKICJ:DKlOm. fi;£60iiiB©t*»fr*SJttiU 

sic J: D«aT©ir>y»*ll«Ufc. 

[0 0 3 7] 
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»1] 







it * 


ffi 




( % ) 


< ®n : 


F e ft* *^«**|3F«*> 




$ 


C 


S i 


M n 


A 1 


N b 


M o 


B 


C u 


N i 


C r 


v 


T i 


C a 






A 


0. 08 


0. 23 


1.61 


0. 015 


0. 031 


0. 25 


- 


- 


- 


- 


- 


- 
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0. 405 
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n no 
0. Uo 


0. 22 


1.60 


0. 020 


0. 032 


0. 15 


0. 0012 


- 
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- 
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- 


0. 610 
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0. 06 


0. 25 


1.51 


0. 025 


0. 035 


0. 15 


- 


- 


- 


- 


- 


- 
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0. 325 
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0. 08 


0. 33 


1. 35 


0. 031 


0. 045 




0. 0008 














0. 425 
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0. 10 


0. 20 


1.42 


0. 008 


- 


0. 10 


0.0010 














0. 350 




F 


0 . 03 


0. 02 


1.72 


0. 023 


0. 025 


0. 30 


0.0007 










0. 012 




0. 636 




G 


0.07 


0. 31 


1.51 


0. 034 


0. 030 




0.0010 








0. 05 






0. 475 




H 


0. 06 


0. 22 


1. 53 


0. 022 




0. 15 


0.0012 






0. 20 




0. 010 




0. 480 


m 


I 


0. 05 


0. 30 


1. 22 


0. 015 


0. 010 


0. 20 




0. 21 


0. 32 






0. Oil 




0. 280 




J 


0. 08 


0. 42 


1. 50 


0. 031 


0. 021 




0. 0008 








0. 03 




0. 0015 


0. 345 


a 


K 


0. 08 


0. 21 


0. 92 


0. 045 


0. 015 


0. 15 


0.0009 






0.23 


0. 04 


0. 020 




0. 570 




L 


0. 13 


0. 25 


0. 52 


0. 041 


0. 018 


0. 24 












0. 031 




0. 377 




O 


0. 08 


0. 20 


1. 63 


0. 025 


0. 022 


* - 


* 














* 0. 110 


it 


P 


0. 06 


0. 31 


1. 41 


0.031 


0. 035 
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* 






0. 31 








0. 175 
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0. 10 


0. 21 


1. 45 


0. 032 


* - 


0. 20 
















0. 200 


K 
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0. 06 


0. 32 


1. 42 


0. 028 




* - 


0.0010 










0. Oil 


0. 0021 


0. 280 
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0. 08 


0. 22 


1. 33 


0. 024 


0. 010 


0. 08 
















* 0. 130 


m 


T 


0. 06 


0. 20 


1.20 


0. 015 


0. 031 


0. 80 


0.0015 






0. 10 


0. 05 


0. 020 




* 1. 465 





: {%) = 5 N b + M o + 250 B + 3T i +1.5V 



Co o 3 8] tt±.tfumzzr?z>mw.(Df£mmfijjfto 

•*>y*0*fc*HlfcjR"r. «#^A (0.03Nb-0. 
25Mo) £«fctfB (0.03Nb-0.25Mo) «. j£ (2)T 

WCCabSIBHlcA-sTtoftM'VfcD. mmno (0.02 

Nb) fMr®j£#atNbfc*tf~e. u*> 

[0 0 3 9] 0.02Nb®89O«i® 760t:®Ars ££T 



[0040] mmm 2 ] « 1 \zfc¥mizm-rm&n 

T&IBJEMfcS&U W£10inii®»K*iiigLfc. 

[0 0 4 1] 
[*2] 



-237- 



(6) 

m 2 



8-3 1154 1 



10 







TO 


ra e 




* ft 


(KM ±C 


ffi BE 






















IP 






















■fin 9i 


ET$ (%) 




5ISR Sae 


trtc » A -t- 




JO. 




m ftp 


950X:- 


Ar. 3 * 


rr- trC *Jt **s 

Eras f£ #5 














Ar 3 * 


£*} 


y& ±n 4l. fib 


IKgf /db ; 


vKgr/on ; 
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1200 


60 
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aft 


64.2 


24150 
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1100 


60 
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a » 


59.6 


24250 
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1150 


60 
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aft 


62. 1 


24180 
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1150 


80 
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aft 


62.3 


24450 
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1150 


71 
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aft 


59.6 


24200 




6 


E 


1150 


75 


0 


aft 


66.2 


24050 
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F 


1150 


82 


3 


ft3ft*p 


6B. 4 


25250 




8 


G 


1150 


75 


0 


aft 


70.2 


24080 




9 


H 


1100 


75 


0 


to£ftip 


56.3 


24110 




10 


I 


1100 


90 


0 


aft 


63.2 


24010 




11 


I 


1100 


75 


3 


aft 


64.2 


24100 




12 


I 


1100 


70 


0 


jEni£ftsp 


88.5 1 


24310 


03 


13 


J 


1100 


60 


0 


aft 


64.2 


24020 




14 


K 


1050 


75 


0 


aft 


65.3 


24300 




15 


L 


1050 


75 


0 


aft 


52.4 | 


24150 




16 


C 


1150 


* 30 


0 


aft 


60.3 


22320 




17 


C 


1150 


65 


* 20 


aft 


62. 1 


22850 


it 


18 


C 


1100 


* 40 


* 10 


aft 


63. 1 


22570 




19 


*P 


1100 


75 


0 


aft 


62. 1 


21850 


« 


20 


*Q 


1100 


75 


0 


aft 


64.5 


21640 




21 


*R 


1100 


70 


4 


aft 


62.8 


21200 




22 


*S 


1100 


70 


3 


Mftjp 


57.2 


21500 




23 


*T 


1050 


75 


0 


aft 


72.5 


21080 





X : «ft ESSSift. 

«Q»i%fli-£E}£8:*i)2 0 

[0 0 4 2] K^S^16~18K^*t*^H^T3£»5«8 
BlCAStSfeS^ 1~ 4tHU!PIKJ:*'b0!) , r***«. 

950 < C~Ar 3 ^fiDiaffi«7?©JETW^+»"P»ofc 
0, An £*j»©ia««C*ttSflET#***#f €f£ 

19-23J4JEe*#tt**WTr«a&««HtXoT^* 

[0 0 4 3] Z<D£o\Z. *^WT3£»5^*«tlXJEE 



[0 044] 

30 mwv>m%\ *fSBjofiii*j*(c<tn«, An ajsk 



[01] &mffl£©JEMtt±tfffl&<!:, S6nfcfH*fl) 
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